The Dynamic Impact of Immigration on Natives' Labor Market Outcomes: Evidence from Israel * This paper studies the dynamic impact of mass migration from the Former Soviet Union to Israel on natives' labor market outcomes. Specifically, we attempt to distinguish between the short-run and long-run effects of immigrants on natives' wages and employment. The transition of immigrants into a new labor market is a gradual process: the dynamics of this process come from immigrants' occupational mobility and from adjustments by local factors of production. Natives may therefore face changing labor market conditions, even years after the arrival of the immigrants. If immigrants are relatively good substitutes for native workers, we expect that the impact of immigration will be largest immediately upon the immigrants' arrival, and may become smaller as the labor market adjusts to the supply shock. Conversely, if immigrants upon arrival are poor substitutes for natives because of their lack of local human capital, the initial effect of immigration is small, and the effect increases as immigrants acquire local labor market skills and compete with native workers. We empirically examine these alternative hypotheses using data from Israel's Labor Force and Income Surveys from 1989 to 1999. We find that wages of both men and women are negatively correlated with the fraction of immigrants with little local experience in a given labor market segment. A 10 percent increase in the share of immigrants lowers natives' wages in the short run by 1 to 3 percent, but this effect dissolves after 4 to 7 years. This result is robust to a variety of different segmentations of the labor market, to the inclusion of cohort effects, and to different dynamic structures in the residual term of the wage equation. On the other hand, we do not find any effect of immigration on employment, neither in the short nor in the long run.
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Introduction
As immigration continues to rise throughout the Western world, the question of the economic impact of immigration on the host country labor market is moving to the center of the public debate. The concern that competition from immigrants may hurt the wages and employment prospects of low skilled natives is among the factors that drive negative attitudes toward immigrants in Europe and the USA.
1 Despite this widespread sentiment, the economic literature has failed to find conclusive evidence for an adverse effect of immigration on natives' labor market outcomes. In this paper, we try to shed additional light on this issue by studying the impact of the mass migration to Israel of the 1990s. From 1989 to 2000 more than 1 million Jews migrated from the former Soviet-Union (FSU) to Israel, increasing its population and labor force by extraordinary magnitude.
The main novel feature of our work is the attempt to distinguish between the short and long run effects of immigration on the labor market. Much of the existing literature has assumed that the effect of a given immigration wave is uniform over time. However, there are reasons to believe that this is not the case. For example, if immigrants are relatively close substitutes to natives when they land in the host country, we would expect to see an immediate impact on wages and employment, as the stock of capital and other factors of production are fixed in the short run.
However, as time goes by, capital and labor adjust, so that the medium and long run response will be smaller, and potentially even zero. An alternative possibility is that upon arrival, immigrants are poor substitutes for native workers, since their imported human capital is not transferable to the host economy (Friedberg, 2000; Eckstein and Weiss, 2003) . Therefore, the immediate impact of immigration on natives' labor market outcomes is close to zero; nevertheless, as immigrants acquire local labor market skills, they compete with native workers, so that the medium and long run effects on natives' outcomes might be substantial.
1 Bauer, Lofstrom and Zimmermann (2000) .
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To tease out these alternative hypotheses, we set up an econometric framework that allows immigrants with different levels of local labor market experience to have different effects on natives' labor market outcomes. The transition of immigrants into a new labor market is a gradual process: the dynamics of this process come from immigrants' occupational mobility and from adjustments by local factors of production. Therefore, natives may face changing labor market conditions, even years after the arrival of the immigrants. While most previous studies implicitly assume that the effect of immigration is homogeneous over time (regardless of whether the time frame of analysis is two or ten years after the arrival of immigrants), we adopt a more flexible approach that nests this conventional assumption.
We use micro data from Israel's Labor Force and Income Surveys from 1989 to 1999 to estimate the impact of the percentage of immigrants with different tenure in
Israel in an individual's well-defined labor market segment on natives' wages and employment. The analysis is feasible given the availability of detailed information on dates of immigration in the Israeli data, and the sheer size of the immigration wave, that allows us to observe a sufficiently large amount of immigrants with different amounts of tenure in each labor market segment.
Recognizing that immigrants do not allocate themselves randomly across different labor market segments, we estimate the model using alternative assumptions about the structure of the error term. Specifically, we include segment-specific fixed effects, a segment-specific linear time trend, and higher level fixed effects interacted with a full set of time dummies to control for the potential correlation between immigrant concentration and unobserved labor market conditions.
Following the recent criticisms of the local labor market approach (Borjas, Freeman and Katz, 1996; Borjas 2003) , we take particular care to define the segments in such a way that they can be viewed as isolated markets with limited possibilities for native workers to move between them. We consider five definitions of labor market segments in which immigrants and natives may compete: (a) 2-digit occupation cells, (b) residential district interacted with 1-digit occupation, (c) schooling interacted with 3 1-digit occupation, (d) 1-digit industry interacted with 1-digit occupation and (e) schooling interacted with experience. According to these definitions, moving across labor market segments involves substantial adjustment costs (education, retraining, moving, commuting, etc.) Our results indicate that immigration has an adverse short run impact on wages of both men and women, but the effect dissolves in the medium and long run. This result is robust to a variety of different segmentations of the labor market and to alternative structures of the error term. Our preferred estimates suggest that a 10 percent increase in the share of immigrants lowers natives' wages in the short run by 1 to 3 percent. On the other hand, we do not find an effect of immigration on employment, neither in the short nor in the long run.
Our paper is related to the large literature on immigrants' impact on natives'
outcomes. It is natural to expect that a large migration wave would have an adverse effect on employment rates and wages of native workers. However, various studies, both in Israel and elsewhere, typically find little or no such effect. Friedberg (2001) studied the impact of FSU immigrants in Israel on the 1989-1994 changes in natives'
wages. Taking an instrumental variable approach to control for the occupational selectivity of the immigrants, she shows that the mass migration had no effect on the wages of veteran Israelis. Friedberg's instrumental variable strategy can not be implemented in our setting, because the variable she uses (the occupational distribution of immigrants in the former Soviet Union) can only act as an instrument for immigrant concentration in a cell at a single point in time. In contrast, our goal is to explore the dynamics that arise from immigrants' mobility across segments and over time, and therefore, we take a different approach to control for the selectivity of the immigrants.
Friedberg's results are consistent with much of the international evidence accumulated on the impact of immigration on host country wages and employment. A number of studies exploit variation in immigrant rates across United States cities and over time to measure the impact of immigration on local labor market outcomes 4 (Altonji and Card, 1991; Goldin, 1994) . These studies typically conclude that immigration had little or no adverse impact on natives' wages and employment.
Pischke and Velling (1997) obtain similar results when looking at variation in immigrant rates across German counties. LaLonde and Topel (1991) exploit variation in the timing of immigration across localities to analyze the dynamic substitution patterns between new and older cohorts of immigrants. They find that older immigrants' wages are negatively affected by immigration, whereas natives' wages are not. Other studies, which focused on natural experiments generated by political factors in the origin country (Card, 1990; Hunt, 1992; Carrington and de Lima, 1996) , also found surprisingly little effects of migration.
The cross-market approach has recently been criticized by Borjas, Freeeman and Katz (1996) . They argue that that an increase in labor supply in a certain city due to immigration can be diffused across the economy by intercity trade, movements of capital or by outflows of natives. Acknowledging this problem, a recent paper by Card (2001) assumes that immigrants and natives are perfect substitutes within occupations and cities. Under this assumption, he does find that occupation-specific wages and employment rates are systematically lower in cities with higher relative supplies of workers in a given occupation. Similarly, Borjas (2003) uses only variation in the human capital mix (determined by schooling and experience) of immigrants to study the effect of immigration on different groups of natives; he finds that, within groups, immigrants did have an adverse effect on wages and employment opportunities of natives. Angrist and Kugler (2003) focus on the correlation between institutions (such as employment protection, wage rigidities etc.) and the displacement effects of immigration across European countries. In contrast to previous studies, they do find that reduced flexibility may lead to a larger adverse effect of immigrants on natives' employment. Our paper supports this recent trend and suggests that the effects of immigration may be larger than what previously believed.
The remainder of the paper is organized as follows: the next section gives a brief account of the absorption of FSU immigrants in the Israeli labor market, and 5 presents some preliminary evidence on the short and long run responses of wages and employment of natives. In Section 3 we present estimates on the effects of immigration on native outcomes assuming that the effect is homogeneous over time.
In Section 4 we present and estimate the dynamic model and its outcomes. Section 5 concludes. also reveals that immigrants who arrived in the early wave were, on the average, more educated than those who arrived in the later wave.
Background and Data
Mass Migration to Israel
In Table 2 we present the one-digit occupational distribution of natives and immigrants in two sub-periods, 1989-1993 and 1994-1999 . The table shows that male immigrants are more concentrated than natives at both ends of the occupational ladder, while female immigrants are especially concentrated in the bottom. The distribution of natives is almost unchanged between the two periods. At a first glance,
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there is no evidence that immigrants substantially affected the occupational distribution of natives. This is important for our empirical analysis because it lends credibility to our assumption that natives' ability to move between segments of the labor market defined by occupation is limited. 3 Therefore, our results are not likely to be contaminated by native flows across skill groups. As for the distribution of immigrants, it is worthwhile to note that in the early period (1989) (1990) (1991) (1992) (1993) they were more likely to be employed in unskilled occupations, probably reflecting the fact that the size of the initial wave was so large that for many immigrants it was difficult to find a job suitable to their skills.
In contrast to earlier waves of immigrants to Israel during the 50s and the 60s, FSU immigrants who arrived in the 90's could choose where to live right after arrival. [1994] [1995] [1996] [1997] [1998] [1999] immigrants are substantially more concentrated in the south than immigrants who arrived at the beginning of the 1990s. Once again, the residential distribution of natives seems relatively fixed.
We now turn to the analysis of Israeli natives' labor market outcomes during the 1990s. Figure 2 shows the evolution of male and female real hourly wages between 1987 and 1999, where the scale is 100 in 1987 for each gender. We see that for both males and females real wages fell substantially at the time the migration wave began.
Female real wages returned to their 1989 level only in 1994, and after dipping in 1995, they continued to grow more or less steadily throughout the second part of the 7 decade. On the other hand, male wages were slower to recover, and only in 1996 did they return to their 1989 level for more than two consecutive years.
In Figure 3 we present the evolution of male and female employment to population rates (again the scale is 100 for each gender in 1987). Here it seems more difficult disentangle any potential effect due to immigration from cyclical and secular trends. The male employment rate was relatively stable throughout the first half of the decade, apart from cyclical movements, and has been falling steadily since 1995. On the other hand, the female employment rate is characterized by a secular upward trend.
The time-series evidence gives some preliminary sense that wages did initially react to the migration wave, and recovered later in the decade, while the picture for For males, there seems to be a very tenuous relationship between the two variables, independently of the time horizon. For females, the pattern is more similar to that found for wages: employment is negatively correlated with immigrant concentration in the short run, but the long run correlation is essentially zero.
While these are very raw estimates, they illustrate clearly the importance of distinguishing between the short and long run effects of immigration, and they provide some preliminary support for the notion that any adverse effects of immigration are more likely to manifest themselves in the short run, before the labor market has had time to adjust.
In the next sections, we investigate further whether the contrast between the short and long run effects of immigration is robust to the use of individual level data, to the inclusion of additional controls for macroeconomic conditions, individual characteristics, to different segmentations of the labor market, and to alternative structures of the error term.
Data
We use micro data from the Israeli Labor Force Survey (LFS) and the Income Survey (IS) of 1989-1999. The LFS is a rotating panel, where each household is interviewed for two consecutive quarters, followed by a break of two quarters, and is interviewed again for two consecutive quarters. In the fourth interview, a sub-sample of the respondents is asked questions about their income, and this information makes up the Income Survey. In our employment regressions we use data from the LFS, while the Income Survey provides the basis for our wage regressions. The male sample includes men between 25 and 65, the female sample includes women between 25 and 60. 4 We do include non-Jews in our sample, but we exclude ultra-orthodox Jews, people who reported more than 30 years of schooling, and immigrants whose age at arrival was under 25. 5 Since most of our segmentations are based on workers'
occupational category, we also drop from the sample workers who did not report a previous occupation. This excludes from the sample workers who are unemployed for more than a year and individuals out of the labor force who did not work in the calendar year prior to the survey date. Summary statistics for the demographic characteristics in the LFS and IS sample are given in Table 4 .
Methodology
Static Model
We begin by specifying a conventional model for the impact of immigration on native labor market outcomes. Our estimating equation is
where y ijt is the outcome variable of interest for individual i in labor market segment j observed in calendar quarter t. In the wage regressions y ijt is the log hourly wage, while in the employment regressions it is a dummy indicator for whether the individual is employed. IMM jt is the ratio of immigrants (both men and women) in segment j at time t to the size of cell j in 1989, Z jt and X ijt are vectors of observable macro and individual characteristics, α j is a segment specific fixed effect, δ t is a calendar quarter fixed effect, and ε ijt is the error term. All regressions adjust standard errors for clustering at the cell-calendar quarter level. The underlying assumption in equation (1) is that all immigrants have the same effect on the dependent variable, regardless of their time of arrival in Israel. Note that the all the time-series variation in the immigrant ratio in a given cell comes from the number of immigrants, since the denominator (the number of natives) is fixed.
Equation (1) can be estimated both without and with segment-specific fixed effects. In the latter case, identification is achieved from the variation across segments and over time in the fraction of immigrants. Note that we implicitly assume that there are no time-varying segment-specific effects. In other words, while we allow immigrant concentration to be potentially correlated with the unobserved overall level of wages or employment in a segment, we rule out the possibility that it is correlated with unobserved changes in wages or employment. The analysis of the dynamic model that follows relaxes this assumption.
The vector Z jt represents a set of controls primarily for labor demand shocks for workers in segment j at time t. In particular, Z jt includes the total number of workers in cell j at time t, and an index for labor demand for workers in the cell.
Specifically, the labor demand index for segment j in year s, 6 LD js is constructed as follows:
where Y ks is the real level of industrial production in (one-digit) industry k in year s, and p jk is the 1989-1999 proportion of workers in segment j who are employed in industry k. In other words, the labor demand index for cell j is a weighted average of industrial production in year s, where the weights are given by the industry shares of employment of cell j workers. To illustrate, if a large share of engineers is employed in manufacturing, and the GDP share of manufacturing decreases, this will lower the demand for engineers.
The vector X ijt represents a set of individual demographic characteristics of worker i in cell j at time t, and it includes years of schooling, potential experience (age -years of schooling -6), and potential experience squared; a marital status dummy (1 if married, zero otherwise) and the number of children aged 0-4, 5-14, and 15-17; a dummy for whether the individual is foreign born (1 for Israeli born) and the number of years since immigration; a set of ethnic origin variables -Jews of European/American origin (Ashkenazi), Jews of Asian/African origin (Sephardi), and non-Jews; 7 and a dummy for whether the individual is employed in the public sector.
In all regressions we include a full set of calendar quarter dummies, to capture unobserved macroeconomic conditions.
We adopt five different segmentations of the labor market. As in Friedberg (2001), we start by defining a closed labor market segment as a two digit occupation cell. In addition, we also construct cells defined by one-digit occupation interacted in turn with district of residence, schooling, and one-digit industry and, following Borjas (2003), cells defined by schooling interacted with potential experience.
8 Table 5 presents the overall average in the fraction of immigrants according to the five different labor market segmentations.
Dynamic Model
We extend now equation (1) 
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We are particularly interested in the pattern of the γ coefficients. This pattern depends on the degree of substitutability between immigrants and natives in the short run, and on the speed of adjustment of local factors of production to the migration wave.
To illustrate this, consider a simple production function with two factors, labor and capital.
9 A high degree of substitutability between immigrants and natives implies that the initial impact of migration on native outcomes should be substantial, as the stock of capital is fixed in the short run. If capital and labor are non-rival in production, the initial migration wave will raise the marginal productivity of capital, so that in the medium and long run the demand for capital increases. The rightward shift in the demand for capital raises in turn the marginal productivity of labor, and therefore labor demand increases as well. As a result, the initial adverse impact of migration on native wages and employment will be mitigated in the long run. 10 If this is the case, we expect the short-run γ's to be significant and negative, while the long run γ's to be smaller.
An alternative possibility is that in the short run immigrants are relatively poor substitutes for natives, but the degree of substitutability increases over time as immigrants gradually acquire local labor market skills. Depending on the speed of adjustment of capital, we could have a scenario in which the initial impact of immigration is negligible (or maybe even positive if immigrants and natives are complements, and immigration pushes up the marginal productivity of Israeli workers), but the effect becomes more negative over time. In this case, the short run γ's are zero or maybe even positive, while the adverse impact of immigration manifests itself in the long-run γ's.
9 We can think of the labor index in the production function as a composite aggregate of native and immigrant workers. 10 In a two sector open economy, if the total supply of capital is fixed, an increase in the amount of one factor of production will only cause a reallocation of production factors across sectors, depending on the factor intensities of each sector, and will not affect factor prices in the long run. This is the Rybczinsky theorem from international trade theory. See Gandal, Hanson and Slaughter (2004) for an empirical analysis of the Israeli case.
Since we have only eleven years of data, it might be difficult to estimate precisely the coefficients on the long-run γ's. For example, γ 10 is identified only from the 1999 wave of the LFS, and there might not be enough observations in each cell to obtain a satisfactory estimate of this parameter. Therefore, we adopt a linear functional form for the structure of the γ's. Specifically, we assume that 
Identification Issues
Like in the static model, it is important to make sure that the effect we identify in the dynamic model is not simply due to the selection of immigrants across labor 14 market segments. To illustrate the problem, consider the following simple two period example: the labor market consists of two segments, a low wage and a high wage segment. The wage in each segment is fixed and is not affected by immigration. In each period, a wave of immigrants arrives and is employed in the low wage segment.
After one period in the host country, all immigrants move to the high wage segment of the labor market. Therefore, all recent immigrants are concentrated in the low wage segment, and all veteran immigrants are concentrated in the high wage segment. As a result, wages are negatively correlated with the concentration of recent immigrants, and positively correlated with the concentration of veteran immigrants. Despite the fact that immigration has no effect on wages, we could erroneously conclude that the initial effect is negative, and then disappears in the long run. In this simplified example, controlling for segment specific effects would prevent us from reaching the wrong conclusion.
However, controlling for segment specific fixed effects is not enough if the segment specific wages are not really fixed. Assume for example that wage growth in the high wage segment is faster than in the low wage segment. Then the deviation in wages from the segment mean is positively correlated with deviation in the fraction of veteran immigrants from the segment mean, while it is negatively correlated with the deviation in the fraction of recent immigrants from the segment mean. Hence, even controlling for fixed effects would yield a spurious conclusion that the impact of immigration changes over time. To alleviate this concern, we test the robustness of the estimates to the inclusion of more complex dynamic structures of the segment specific However, this model is clearly not identified since in a given cell, the sum of the number immigrants with different tenure in Israel is identical to the sum of the number of immigrants from different cohorts. 11 The same identification problem arises even if we impose a linear structure on the pattern of coefficients. To get around the identification problem, we must assume that at least one cohort or tenure coefficient is equal to zero. In practice, we will assume that we can characterize two cohorts of immigrants: those that arrived between 1989 and 1992 (these immigrants essentially fled the Soviet Union in haste, fearing that the country would fall into chaos, and can be described as "refugees"); and those that arrived in 1993 and later, which share more of the features of economic migrants. The identifying assumption then is that the impact of the first cohort is zero, and we will test whether adding cohort effects changes our estimates in equation (3).
Results
Wages
The first two columns of Table 6 present the estimation results for the effect of immigration on natives' log hourly wage, assuming that the effect of immigration is homogeneous over time. We present results for both males and females, with and without fixed effects, and for the five possible segmentations of the labor market.
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We first examine the specification without fixed effects in the first column of the the segmentation is based on occupational category, we generally find a strong negative correlation between immigrant concentration and native wages. On the other hand, the fraction of immigrants in a schooling-experience cell is strongly positively correlated with native wages. There is a simple explanation for this finding.
Immigrants from the FSU are substantially more educated than natives (see Table 1 );
however, upon arrival, they cluster in low skill jobs that pay low wages (Eckstein and Weiss, 2002; Weiss, Sauer and Gotlibovski, 2003) . Therefore, at the cross-sectional level, we expect to find a strong negative correlation between the fraction of immigrants and natives' wages at the occupational level, but a positive correlation between immigrants and natives' wages when we segment the labor market by schooling and experience.
Part of the correlation may rise from the selectivity of immigrants across labor market cells. Hence, we should not attach any causal interpretation to the estimates stemming from the no-fixed effects specification; however, we believe that it is important to report them in order to better understand the nature of the selection of immigrants across labor market segments.
The fixed effects estimates in the second column of the table reinforce the above interpretation. For all specifications and for both sexes, we find that the coefficient estimate in the fixed effect specification is substantially smaller (in absolute value) than the coefficient estimate when fixed effects are not included. For males, the coefficient is negative and statistically significant when we segment the labor market by district of residence and occupation, it is essentially zero in the other occupation-based segmentations, and it is still positive and significant in the schooling-experience segmentation. For females, the coefficient is negative and statistically significant in all the occupation-based segmentations, and it is positive and statistically significant in the schooling-experience segmentation. We conjecture that this latter result is due to the fact that human capital accumulated abroad is not entirely transferable to the host economy (Friedberg, 1999; Eckstein and Weiss, 2003; Kugler and Sauer, 2003) , especially in the short run, and hence the segmentation based on schooling and experience does not accurately reflect the competition from immigrants faced by native workers.
The estimates of the dynamic model are presented in specifications 3 and 4.
Once again, to illustrate the nature of the selection process, we present results from specifications without segment fixed effects (specification 3) and with segment fixed effects (specification 4). When fixed effects are omitted, we find a pattern similar to that of the static model: in the occupation-based segmentations, there is a very strong short run negative correlation between immigration and native wages, with the sign of the effect reverting in the long run. The pattern of signs is reversed in the schoolingexperience segmentation. As discussed above, this is likely to be due to the selection of immigrants upon arrival in low wage segments, and their subsequent move up the occupational ladder. In fact, when segment fixed effects are included, the estimate for both λ 0 and λ 1 fall substantially. However, in three of the five segmentations for males, and in four of the five segmentations for females, we find that λ 0 , the estimate for the immediate effect of immigration on wages, is negative and statistically significant. The estimate of λ 1 is positive and statistically significant for both males and females in the segmentation based on two-digit occupational cells, it is positive and significant in one additional specification for both sexes, and it generally has the "right" sign in all the occupational-based segmentations.
The pattern of signs in the schooling-experience segmentation is reversed, even though the estimates are not statistically different from zero at conventional significance levels. This could be because, as explained previously, immigrants with a given level of schooling and experience are not necessarily substitutes to natives with the same attributes. In fact, the positive short-run and negative long-run coefficients are not entirely surprising in this specification, since it is exactly when we segment the labor market by schooling and experience that we expect the degree of substitutability between immigrants and natives to increase over time.
It is worthwhile to compare these results to those of the static model: assuming that the effect of immigration is constant over time and using the two-digit occupation segmentation, we would have concluded that the elasticity of native male wages with respect to immigration is zero, and that of females is -0.11. However, when we allow the effect to differ depending on immigrants' tenure in Israel, our conclusion is dramatically altered. The short run elasticity of wages is -0.20 for males and -0.28 for females, and it takes between 5 and 7 years for occupation-level wages to return to their pre-immigration level.
Employment
The first two columns of Table 7 present the estimates of the static model for employment rates. For males, the pattern is similar to that found for wages. There is a negative cross-sectional correlation between employment and immigrant penetration, but this relationship disappears once we control for segment specific effects.
Interestingly, we do not find any evidence of a positive correlation in the schoolingexperience segmentation. For females, we observe a negative cross-sectional correlation in the occupation-based segmentations, and a positive correlation in the schooling-experience segmentation. All of the correlations switch signs when we include fixed effects, although only the coefficient in the 2-digit occupation segmentation is statistically significant.
In the remaining columns of Table 7 we present the estimates of the dynamic model for employment rates. In the specification without fixed effects, we find the familiar pattern of coefficients, driven by selection. The fixed effects estimates, on the other hand, yield mixed results: we find a short-run negative correlation for males, which diminishes over time, in the schooling-experience segmentation; and a positive short-run correlation for females. All the other coefficients are statistically insignificant, and it is difficult to detect any consistent pattern in the signs of the estimates. Overall, it seems difficult to draw any definite conclusions on the effect of immigration on natives' employment rates. This could be due to several factors. First, our sample is based essentially only on workers in the labor force: it is possible that immigration operates mainly on the labor force status margin. Second, there seem to be important secular trends in both male and female labor supply (see Figure 3) , which may make it difficult to identify any effects due to immigration. Finally, if the labor supply curve is inelastic, we would indeed not expect immigration to have any effect on natives' employment.
Robustness Checks
Since there appears to be essentially no effect of immigration on employment, neither in short nor in the long run, we report robustness checks for the effect of immigration on native wages alone. 13 In addition, we concentrate only on the three labor market segmentations (by two-digit occupation, district of residence-occupation, and industry-occupation) in which the dynamic nature of the impact appears to be strongest. The results are presented in Table 8 .
The first two columns of the table adjust standard errors for potential serial correlation in the error term. The standard errors reported in Table 6 are correct if there is no serial correlation between the residuals in a particular labor market cell (formally, ε ijt and ε ijs in equation (3) must be uncorrelated for any two periods s and t).
As shown by Bertrand et al. (2004) , serial correlation within clusters in differences in differences analysis can lead to serious biases in estimated standard errors, especially so if the explanatory variable of interest is highly persistent. To address this concern, Bertrand et al. suggest estimating the equation with clustering at the cell level, rather than at the cell-time unit level. Column (1) in Tables 8 replicates column (4) in Table   6 , but presents autocorrelation-robust standard errors. For males, the precision of the estimates is slightly hurt in the district of residence-occupation and in the industryoccupation segmentations, but the coefficient for the immediate impact remains significant. For females, the largest increase in standard errors occurs in the two digit occupation segmentation, but the coefficients remain significant.
13 Similar robustness checks for employment regressions yielded essentially the same results as in Table 7 .
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In the next two columns of the table [specification (2)], we test whether our results are driven by the fact that different cohorts of immigrants affect the labor market differently, as discussed in Section 3. The inclusion of a cohort of immigration dummy has little effect on either the magnitude or the significance level of the coefficients.
In specification (3) we test for robustness of our estimates to a more flexible specification of the error term structure. Specifically, we allow the segment effects to be time-varying, but we restrict the dynamics to follow a linear trend. 14 The regression equation is estimated with a full set of segment-specific fixed effects, and a full set of segment-specific effects interacted with a linear time trend. In other words, we attempt to identify any effects of immigration from the deviations in wages and immigrant concentration from their segment specific trends. For both males and females we find that the short-run effect of immigration is smaller in absolute value once we control for a segment specific trend. For males, two of the three significant coefficients in the benchmark case remain statistically significant. The short-run coefficient in the two-digit occupation segmentation is halved in size and becomes insignificant. For females, all the coefficients become insignificant at the 5 percent level, although the pattern of signs is preserved, and all the t-statistics are above one.
We should not be too surprised by the loss in precision of our estimates, since the inclusion of so many segment specific effects may swamp out much of the useful variation that can aid us in identification.
In specification (4) we go one step further, and relax the linear trend assumption for the dynamics of the unobserved effect. In its place, we assume that the segment specific effect can vary freely over time, but the dynamics are constant within broad groupings of segments. Specifically, suppose that the index 1 2 g g j denotes that segment j belongs to broad groupings g 1 and g 2 . For example, if the segmentation is based on district of residence and one-digit occupational category, then the labor 14 Formally, in equation (3) we substitute α j with α jt = η j + ζ j × t.
21
market segment for professional workers in the Tel Aviv district belongs to the aggregate grouping of all professional workers (g 1 ), and to the aggregate grouping of all Tel Aviv residents (g 2 ). Then, the individual effect for segment 1 2 g g j at time t is 1 2 1 2 g g j t j g t g t α η θ δ θ δ = + + . In our example, this means adding to regression (4) in Table   6 a full set of district of residence dummies interacted with a full set of year dummies, and a full set of one-digit occupation dummies interacted with a full set of year dummies. In this specification, identification is achieved off the deviations in segment-specific immigrant concentration and wages from their overall mean in the sample period (because of the inclusion of the cell fixed effects) and from the period t mean in broad groupings of segments.
For males we find that the short-run effect of immigration disappears in the residence-occupation segmentation, but is unaffected in the other two segmentations.
For females, the effect maintains its sign and significance level only in the two-digit occupation segmentation. It is difficult to interpret these results: on one hand, it's possible that part of the estimated coefficient in the fixed effects specification was capturing the concentration of newly arrived immigrants in sectors with temporarily low wages; on the other hand, it could be that the more complex dynamic structure of the unobserved component swamps out much of the useful variation that is necessary to estimate the effect precisely.
In Table 9 we check whether the results are robust to a more flexible specification of the dynamic impact of immigration on native wages. In particular, we specify a piecewise-constant function for the γ's in equation (1): This specification allows us to identify more accurately the dynamic structure of the immigration impact. We estimate equation (4) both with only cell fixed effects, and 22 with a full set of cell effects interacted with a linear trend. In both specifications, we find that the adverse impact of immigration on native wages is concentrated one to three years after the immigrants' arrival. This effect is present for both males and females, and is statistically significant in nearly all segmentations. Controlling for a more complex dynamic structure of the error term has little effect on the estimates for males, while it reduces by about half those for females. The estimates imply that a 10 percent increase in the fraction of immigrants with one to three years of tenure in Israel reduces native wages by 1.1 to 3.2 percent for males, and by 0.4 to 5.1 percent for females. At all other time spans, the effect is essentially zero in all specifications.
The fact that the effect is concentrated in the short run (though not in the very short run, at zero years of tenure), is consistent with the hypothesis that immigrants are substitutes for native workers, and that other factors of production adjust within one to three years after the immigrants' arrival, so that in the medium and long run the effect of immigration on native wages is essentially zero.
Overall, the results provide support for our general conclusion that the impact of immigration is largest upon the immigrants' arrival, and then diminishes over time, even though we cannot rule out completely that the results are driven by complex dynamics in the unobservable factors that affect wages and employment.
Conclusion
This paper studies the dynamic impact of the mass migration from the former Soviet Union on native Israelis' labor market outcomes. The key feature of our paper is allowing the impact of immigration to vary over time. Our results indicate that immigration did have a short-run adverse impact on wages, with the effect dying out after 5 to 7 years. However, we do not find any immediate nor delayed impact on employment. Our preferred estimates suggest that a 10 percent increase in the share of immigrants lowers natives' wages in the short run by 1.2 to 5.7 percent. These findings are consistent with the notion that within occupation oriented segments, immigrants are close substitutes to natives in the short run and depress natives' wages; however, as the labor market adjusts to the migration wave through offsetting flows of capital and other factors of production, the adverse effect is diffused in the medium and long run. These results are robust to the inclusion of cohort effects and to the selection of immigrants into low wage or low wage growth segments in the labor market.
We should be aware of the idiosyncratic characteristics of the Israeli case study, which may make our results difficult to extend to other countries. The Soviet migration wave represented a sudden large deviation of the immigration rate from its long-run steady-state level. In this setting, it is not surprising that the short-run impact of immigration was substantial, as other factors of production did not have time to adjust due to the unexpected nature of the shock. The dynamic response of the labor market to small fluctuations in the immigration rate from its steady-state, or to gradual increases in the immigration rate, should not necessarily resemble that found in our paper. Nevertheless, we view our methodological contribution as potentially important for understanding the economic impact of immigration in other contexts as well. We leave the investigation of this matter for future research. Immigrants' share in cell j at time t is defined as the number of immigrants in cell j at time t divided by total employment in cell j in 1989. The summary statistics in all segmentations are calculated across all cells and all periods, and are weighted by the number of natives employed in the segment. 
